Molecular genetic characterization and subcellular localization of Theileria annulata mitochondrial heat-shock protein 70.
A Theileria annulata mitochondrial heat-shock protein of the 70-kDa family (Tamthsp70) was isolated by screening of the cDNA library of a T. annulata-infected bovine lymphoblastoid cell line with an antibody raised against T. annulata schizonts. The Tamthsp70 coding sequence was found to be most closely related to a previously reported mitochondrial hsp70 gene of Eimeria tenella exhibiting a similarity of 67% with mitochondrial hsp70 genes of eukaryotic plants (Pisum sativum, Phaseolus vulgaris) and with dnaK proteins of prokaryotes (Rhizobium meliloti, Agrobacterium tumefaciens). The Tamthsp70 mRNA is expressed within the sporozoite, schizont, and merozoite stages of the parasite, which suggests that it is constitutively transcribed throughout the life cycle. The gene encodes a polypeptide of 681 amino acids and exhibits a mitochondrial targeting sequence and several sequence motifs common to mitochondrial hsp70 and prokaryotic dnaK proteins. The protein level of the Tamthsp70 protein after heat shock decreased slightly during the exposure of infected cells to a temperature of 42 degrees C in comparison with cells cultured at 37 degrees C. By immunofluorescence the protein was located in the area in which the schizonts reside within infected cells. Immunoelectron microscopy showed that the hsp70 protein was predominantly localized in the mitochondria of the parasites. However, it was also found in small amounts in the cytoplasm of the parasite and host cell. This indicates (1) that Tamthsp70 is very probably translated in the parasite cytoplasm and then transported across the mitochondrial membrane into the mitochondrial matrix and (2) that it is transported across the parasite membrane into the host-cell cytoplasm.